First, we look at the distribution of permutation statistics in the context of pattern-avoiding permutations. The first part of this chapter deals with a recursively defined bijection of Robertson [6] between 123-and 132-avoiding permutations. We introduce the general notion of permutation templates and pivots in order to give a non-recursive pictorial reformulation of Robertson's bijection. This new description in turn makes it obvious that this bijection preserves the number of fixed points and exceedances of a permutation. This confirms a conjecture of Robertson from the 2003 Integers conference. In the last part of Chapter 2 we consider a conjecture of Sagan [4] involving the distribution of descents and patterns of length 4. In particular, we introduce an explicit bijection between 2413-and 1423-avoiding permutations that preserves descents as well as many other permutation statistics. This work generalizes and simplifies Stankova's bijection in [8] which is fundamental to the classification of Wilf-equivalence classes for patterns of length 4.
